Time-dependent wave-packet-propagation calculations are reported for the isotopic reactions, HD + CH3 and D2 + CH3, in six degrees of freedom and for zero total angular momentum. Initial state selected reaction probabilities for different initial rotational-vibrational states are presented in this study. This study shows that excitations of the HD(D2) enhances the reactivities; whereas the excitations of the CH3 umbrella mode ha.ve the opposite effects. This is consistent with the reaction of H2 + CH3. The comparison of these three isotopic reactions also shows the isotopic effects in the initial-state-selected reac:ion probabilites. The cumulative reaction probabilities (CRP) are obtained by summing over initial-state-selected reaction probabilities. The energy-shift approximation to account for the contribution of degrees of freedom missing in the six dimensionality calculation is employed to obta:n approximate full-dimensional CRPs. The rate constant comparison shows Hz + CH3 reaction ]_as the biggest reactivity, then HD + CH3, and D2 + CH3 has the smallest.
In this reduced dimensional calculation, CH3 was regarded as one pseudo-diatom molecule; wave-packet prop,_gation method has been employed to calculate the reaction probabilities; energy shifting; [28] [29] [30] methods are used to obtain approximate full dimensionality cumulative reaction,, probability fbr zero angular momentum J, and J-K shifting methods [28] [29] [30] are employed to calculate total cumulative reaction probability for the full dimensionality rate constants. Initial state selected reaction probabilities were calculated.
We found that the excitation of the /-/2 substantially enhances the reactivity, whereas the excitation of the umbrella rr otion has the opposite effects.
We also found that the j_=0 initial rotational state of/-/2 gives the largest reaction probability of the rotational excita- 
where E is the total Energy. 
where E_K is the rigid rotor r( rational energy of the reaction system at the transition state.
In the present case, the system at transition state is a well defined symmetric top 
where And the comparison of full dimensional converted CPR(J:0) is shown in Fig. 6 as a function of the total energy,which includes the energy difference 0.702 eV which :_ot included in the 6D reduced dimensional ZPE. Using the harmonic approximation of_he 'missing' degreesof freedomin CH3 is consistent with using this approximation in the _nergy-shifting expression in Eq.
(2). This figure shows that D2 + C'H3 has the largest C%P(J=0), which is expected since D2 + CH3 reaction has more open channels (initial rotati,)nal-vibrational states) than the other two in the energy rangy we are interested here.
Our previous study [27] slowed the rate constant of H2 + CIt3 is larger the experiment rates, especially in the low ;emperature, this indicates the barrier on the Jordan-Gilbert potential is too low. CompaIision of our present rate constants of the three reactions shows H2 + CH3 the largest rate cc nstant, then HD + CHa and D2 + CH3 the smallest in Fig. 7 .
In other words, the isotopic _ffect shows, from these three reactions, that the larger of the mass of the reactant particle the smaller reactivity.
IV. SUMMARY AND CONCLUSIONS
In this study, we perform the isotopic chemical reaction study of tID+ CHa and D2 + CH3, which is an extension study of the//2 + CHa reaction. 
